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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purposde of providing general quidance to employeas of the Goddard Space Flight
Center (GSFC}. This document may be distributed outside GSFC only aa a
courtesy to other government agencies and contractors. Any distribution of
thia document, or application or uyse of the information contained herein, ig
expreesly conditioned upon, and is subject to, the following understandings
and limitations:

(a) The information wag develeped for general guidance only and im
subject to change at any time;

(b) The information wasg developed under unique GsFC laboratory conditicns
which may differ substantially from gutaide cenditiona;

(e) G5FC does not warrant the accuracy of the information when applied or
used under other than unlgue GSFC laboratery conditions;

{d) The information should not be construed as a representation of
Product performance by elther GSFC or the manufacturer;

{e) Neither the United Stateg government nor any person acting on behalf
of the United States government asgumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on MS54ECO8YBF to determine
the total dose tolerance of these parts. A brierf summary of the
test results is provided below. For detailed informaticn, refer
to Tables I through IV and Figure 1.

The tctal dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bhias (see Figure 1 for bias confiquration), and two parts
were used as control samples. The total dose radiation steps were
2.5, 5, 7.5, 10, 13.% and 18.5 krads. After 18.5 krads, parts
were annealed at 25°C for 24 and 168 hours. The dose rate was
betwsen 73 - 263 rads/hour, depending on the total dose level
(see Table IT for radiation schedule). After sach radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
listed in Table III. These tests included a total of three
functicnal tests (at 10 MHz) after cach radiation and annealing
step.

All (8) parts passed all tests, except TCCL/H, up to 18.5 Krads.
All parts began failing ICCL after 10 krads irradiation (readings
ranged from 1.4uld te 6.6uA against the maximum specification
limit of 1uA). All parts began failing ICCH after 13.5 krads
(readings ranged from 1.4ulA tc 15.4ud against the maximum
specification limit of lua). Continued degradation in these
parameters was observed after 18.5 krads. Same recovery was
observed after 24 and 168 hours of annealing, but the parts were
5t.111 way beyond the specification limit for TCCL/H. Table IV
provides the mean and standard deviation values for cach
parameter after different radiation exposures and znnealing
treatments. It also provides a summary of functional test results
after each radiation/annealing step.

Any further details about this evaluation can be obtained upon
request.. If you have any guestions, please c¢all me at 301-731-
BG54,



TABLE I.

Generic Part Number:

ISTP Non-Commeon Buy
Part Number:

ISTP Non-Common Buy
Control Humber:

Charge No. :
Manufacturer:
guantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Techholaqy:

Package Style:

Parl TInformation

ME4HCOS

MO4HCOSYRF

20178 and 20268
90301

5G5S Thomson

43 (2017B) and 72 (2026B)
88938

10

202, 203, 204, 205,
206, 207, 208, 209
200, 201

Quad 2~-Input AND Cate
HCMOS

14 Pin DIP



TABLE II. Radiation Schedule

EVENTS DATE

1) Tnitial Electrical Measurements 05/02/91
2) 2.5 krads irradiation @ 143 rads/hr 05/07/91
Post 2.5 krads Electrical Measurements O05/08/91
3) 5 krads irradiation @ 139 rads/hr 05/08/91
Post 5 Kkrads Electrical Measurements 05/09/51
4} 7.5 krads irradiation @ 132 rads/hr 05,/08/91
Post 7.5 krads Electrical Measurements 05/10/91
5) 10 krads irradiation @ 125 rads/hr 05/10/91
Post 10 krads Electrical Measurements 05/11/91
6) 13.5 krads irradiation € 73 rads/hyr 05/11/91
Post 12.5 krads Electrical Measurements 05/13/91
7) 18.5 krads irradiation @ 263 rads/hr QS/13/91
Post 18.5 krads Electrical Mcasurements 05/14/91
8) 24 hrs annealing 05/14/91
Post 24 hr Electrical Measurements a5/1%/91
9) 168 hrs annealing 05/14/91
Post 168 hr Electrical Measuremcnts 85/21/91

Notes:

- All parts were radiated under bias at the ccbalt-60 gamma ray
facility at GsFC. _

- All electrical measurements were performed off-site at 25°C.
- Annealing performed at 25°C under bias.



Table ITTI. Electrical Characlteristics aof M54HCOBYRBF
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PARAMETRR VCC  VIL VIH CONDITIONS PINS LIMITS AT +23C OQNLY
FUNCT 1 4.5V 0.00V 4.50V FREQ=10.00MHz ALL I/0 VOL{1.5V , VQH»1,8v
FUNCT 2 0.0V 0,00V 5.00V FREQ=10.00MHz ALL I/O VOLCL.5V , VOHY1.5V
FUNCT 3 5.5V 0.00V 5.50V FREQ=10.00MHz ALL I/C VOLC1.8V , VOEY 1.5V

{ I0H =-500A
STD Load <= { VREF= 1.0V
{ IOL = 80UA
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PARAMETER VCC VIL VIH CONDITIONS PINS LIMITS AT +25C ONLY
IO 2.0V 0.5V 1.50V LCAD- -Z0OUA cuTs o219V 2.0V
2 4.5V 1.35V 3.15V LOAD= -20UA ouTrs 4.4y (+4 .57
A3 5.0V 1.8V 4,20V LOAD= =-20UA OUTS 2+5.9V  , (+6.0V
VOH2 4,.hV 1.35V 3.15V LOAD= —-4MA oUTE H&.18BY , (+4./V
VOHS 5.0V 1.8V 4,20V TLCAD=-5.2MA ours 25,68V , (+6,0V
VOLI 2.0V 0.8V 1.50V LOAD= +Z00A oUTsS H0.0V , 0.1V
VoL2 4.5V 1.35V 3,15V LOAD= +Z0OUA ouUrs 0.0V, (+0.1V
VoL £.0V 1.8V 2,20V LOAD= +Z0UA OUTs 0.0V, (+0.1V
vara 4.5 1.35V 3.15V LOAD= +4MA QUTS 400V, (+0.ZE6V
VaOL5s 6.0V 1.8V 4,20V LOAD=+5.2M3 QUTS 0.0V, (+0.Z26V
ITL 6.0V 0.0V 6.0V WVIN = 0.0V INS s-0.1UA , {+0.1UA
ITH 5.0V 0.0V 6.0V WVIN = 6.0V 1INS »=0.10a , <+0.1UA
ICCL e.0V 0.0V 6.0V VIN = 0.0V veC »+0.0A , {+1UA
TCCH .0V 0.0V 6.0V VIN = 6.0V vCC »+0.08  , (41032
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Table ITIT. {(continued)

AC PARBMFTRIC TESTS PERFORMED
PARAMETER VCC WVIL VIH  CONDITIONS PINS rIMITS AT +25C
TEnH 4.5V 0.0V 3.0V TOAD=+/-4M3 QUTS 3+0.0NS , (+1E.0NS
TOHL 4.5V 0.0V 3.0V TLOAD=+/-4MA OUTS >+0.0NS , {+18.0NS
COMMENTS / EXCEFTIONS

__.___._.,....______-..___...—.—r___-._______--.-—-—_.a.-.—-—-n——____.____.,___.————________..._.-.——_______.n

(1) VIL AND VIH WERE TESTED GO/NOGC DURING VOL AND VOH TESTS.
{2) AC PARAMETERS ARE TESTED AT VCC = 4.5V ONLY.

(3} QUTPUT TRANSITION TIMES TTLH AND TTHL ARE NOT TESTED.

-_,.,___...._._________..-—..____......._____.......—_-.-—-._.——____._.,___.__——__-————_n.-u.u—u-..----n————__.—-——




TABLE IV: Summary of I rical Measurements after

Towal Dose Exposures and Aunealing for M5S4HCOSYBE 1/, 2/
Total Dose Expasure {krads) Annealinﬂ
Initials | 2.5 5 7.5 10 =! 13.5 18.5 168 hrs
Spac. Limits

Parameter min max meéan  8d [mean &d |{mean sd |mean sd gd {mean 8d |mean ed |mean sd
Funcl@l ¥tz Pasg | Pass ‘Pass PEES | Pass Tisa, ‘Pass
Func?e.OMdz Pags Pasd ‘Pasa] - Pads ‘Pass’ pass” Pass
Funci@liMHz Fass Pass Pass Pass Pass Pass i Pase
VOH1 V1.9 2.0(2.00] 0 "2.00] 0 [Z;00 2.00 1.99| 9 [1.58] .02 |1.99] .01
VOH2 V3.4 4.5 14431 0 [4.457 0 [4.43] o 4,49 4.49 0 [4749, .01 |4-49] o1
VCH 3 M 5.5 60f6.df o [5.89] o |s5.95) ¢ [s5.990 o _ 5.99] o [s.98] .01 [5.98 .o
Vo4 V4.18 4.50]4a.3¢) .01 [4.30] .01 {4730] 61 (4.29] o2 14.30| .01 [a.29] o1 14.23) .01 |4.25 01
YOH5 5.6 6.0 r5.78] .01 [5.79] .01 |5.79| .01 }5.78| .02 5.78] .01 [5.78] .01 |5.77] .c1 |5.78] .0-
Yo - my| C 100 I EE 0 B e g o e 8 e o | e *
VOL2 nv 0 100 0 0 0 0 0 0 |0 ¢ [0 e U o. ] 9 1% 0 a oo
VoL 3 mv 0 100 ] o | o 0 6 C.311.210.801.8 478 2.4 2.3 2.7 3.2 3.3]%.613.3
VOL4 mv 0 60 [ 126 | 5 T 125 5 | izs | & 133 ) 15 324, 7 | 225 [ 8 125 | 10 | 127, =
VOLE v _ 0 26¢ 1134 5 135 6 | 135 ] 7 149 1 9 | 132:] 7 {136 | 8 |‘138| 5 | 1371 o
IZL nd-100 190 )] o] @ g a 1 0 0 . 0 O 107 o o ¢ 0 g
ITH nd -100 oo | gl 0 O 0 o 0 0 ¢ Voo o [ | 0 [T 1 ¢
I2CL AN €6 1000f o] o 4.8 [16.5) 108 43 235 | 7¢ 3|2, 0E3|.64E3 | 35E3 [16ES | 385 3,151, 9E5
TecH ndl 0 1e00] ¢ o 0 0 |10.5| 5.5 | 24 12 | 292 [AE4 | 5E3 | 185 | SE4 | 554 IE4 |
TPLH ns 0 1€ |13.0) 0.6 |12.6; ¢.7 [ 12:0{ 0.7 |11.4] 5.7 1:31 0.8 110:97 2.0 [10.5. 1.2z |10.8| 1 2
POHL ns 0 18 [ 7.2 0.5 [ 6.7 0.4 6.7 0.4 6.8 | 0.4 [ 6.6 0.4 6.8.] 0.5 6.3 ] 0.7 7.0 ; 0.6
Notes:

1/ The mean and standa-d deviation values were calculated ovar the elght parts irradia-ed in tais testing.
The control tamples remalned constant throughout the tescting ané ere not lncluded in this =zable,

2/ Takle IV does not include pcoet 24 hour annealing Mmeasurements. This data 1s availabls and can be
corained vpon reguest,

* N2 rellable VOL1 reasurements were mads after 20 krads and akove.
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Figure 1. Radiation Bias Circuit for MS4HCOBYBRF
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